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(54) TEXTILE TREATING COMPOSITIONS 
(71) We, THE PROCTER & GAMBLE COMPANY, a Comply o^a^ 
under the laws^ the State of Ohio, United States of America, of 301, 
S Cincinnati. Ohio 45202, United States of America, do hereby de^ the 
kiv^tion, for whkh we pray ±at a patent rnay be granted to us, and the 
5 Whkh k is to be perfom^. to be particularly described m and by tte foUowag 

'''^'^^'to^ention relates to compositions and a method for treating fabricsjnan 
aqueous bath such as the final rinse after a washing process to improve various 
prop««i^ of^e ^na ^^^j ^^^^ 

treaOMnt in a dilute solution or di£?)ersion of certain catiomc quat^nary anmommn 
derivatives, and rinse-additive compositions have been oarketed for this puipo«. 

Tliepresent invention surprisingly makes it possible to nroyuie substanoal ad^ 
donal benkts by an unexpected combination of fabric c«>°ditionmg agents. Th^ 
15 benefits may ind&ide some or all of : easier ironmg, anfl-staac propemes, 

S of the fabrics, sdl rdease properties. It appears dm recognition of improved 
Se of toS^^^fro-^ ^ c^bination cSTleast three factors, .namely fewer 
to be removed, wrinkles more easily removed (e.g. with less weight upon 4e 
SVr more complSy removed, and less effort required to the iron aloog ^ 
20 faSik "Pleasanta^ fed can be consistently observed by expenenced judges, althoudi 
Us not S^etoe in « cmntoation of 

Anti-static mi soil release properties inq^rove the aduevmg and mamtaimng of 

'^^'^The^'Sinatioa of agpnts of the invention involves die presence of botii a 
catioiic co^SS having 5ne or more long chain alkyl groups and a silicone, as 

^'^ImSS^ave'S'^sed to provide various benefits, for i?^ce - v^ 
Droofine aeents and as "ironing aids", but have usuaUy been apph^ to ihe fabnc^ 
Sgm^^St^ of during .Lke-i^' of articles of doling, in die form of "^^y 
oonSltrated dispersions or ^utions of silicones, ehher by processes such as p^^nfr 
M ^ snrav on. In otiier words, die prior art treatments have relied upon treatment 
^t^yarco™ted, e.g: 2-3% by weight »d upwards. « £ 

tiOT^ of siKcones to ensure diat some silicone remsdned upon die surfece of *e fate^ 
(xZl especially for water-proofing treatment, die -febnc wa8„subsequatiya«tg 
35 Sh catagte to cause cros7linking or setting of die sihcone; K normal 

I^nes L applied to fabrics from dilute aqueous systems, tiiey are not substantive 
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to a useful degree, that is insuflicient silicone is present in the dilute residual liquor in 
the fabric to pro^e any appreciable effect and therefore the advantageous effects of 
the silicone <hi the fabrics are greatly reduced or lost. 

It has now surprisingly been found that if a silicone is incorporated^ even at very 
5 low concentrations, in a bath containing certain fabric substantive cationic textile s 
softeners, the silicone and softener being used in certain proportions, the siUcone, 
together with the textile softener, tends to migrate to the surface of die fabric and 
becomes substantive^ and concentrated thereon. Thus, there can be achieved a very 
desicabk overall effect involving both softening benefits and sudi additional benefits 
10 as mentioned hereinabove. These latter can be varied by varying the silicone. lO 

According to the present invention there is provided a texdte treating composition 
in the form (f an aqueotis dispersion con^rising: 

(a) a fabric substantive cationic compound sdeaed from 

(i) quaternary mono-ammonium compounds having either two Qr--C^ 

IS ali^l chains or one Qs — chain; 15 

(ii) quaternary imidazoliniim textile softeners; 

(iii) polyammonium compounds of the general formula 



25 



T" r T 1 



wherein R, is a straight or branched chain Qio^Qs gi^up or 
20 alkenyl group; Ri<„ Ru and are independendy selected from 20 

hydrogen, Q— <i ajkyl, (CaHiOjpH or (QHjO)^^, vdierein p+q 
is<25; R9 is defined as R, or as Ri„ Ru and Ri^; m is from 0 to 8, 
n is horn 2 to 6 and is an anion; 
(iv) compounds of ti» general formula: 



«I3 



Ri3> fs+i)3^® 25 
s 



wherein Ru is hydrogen or a Q— -Q allcyl group, i is an inl^ from 
2 to 6, s is not less than 3 and is an anion; and 
(v) mixtuies thereof; and 
(b) an emulsion of a predominandy linear di(Ci— Q) alkyl or alkyl-aryl siloxane 
30 in which the alkyl groups may be partially or wholly fluorinated and which 30 

may be substituted with cationic nitrogen groups, the siloxane having a 
viscosity at 25°C of at least 100 centistokes and up to 8000 centistofees; the 
weight ratio of the siloxane content of component (b) to component (a) being 
in the range from 5: 1 to 1: 100. 
35 The weight ratio of the siloxane content of component (b) to component (a) 35 

prdecably lies in the range from 2:1 u> 1:10> eq>edally from 1:1 to 1:3« 

Fabric substantive cationic component 

The cationic compounds suitable include those commonly used in rinse-added 
textile softening compositions. They include quaternary ammoniom salts of general 
40 formula 40 

R Rz 



wherein either (a) R2 and Ra (which may be the same or different) represent methylli 
ethyl, propyl or benzyl, and ei±er R and Ri each represent a strai^ or branched 
diain alkyl group having 12 to 20 carbon atoms, or R represents a straight or branched 
45 chain al^l group having 18 to 24 carbon atoms and Ri represents method, ethyl) 45 
propyl or benzyl; or (b) R2 and R3 together with the nitrogen atom form a 5- 
membered or 6-membered heterocyclic ring and R represents a straigiht or branched 
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chain alkyl group having 18 to 24 carbon atoms; and X" is an anion, long diam 

alkyl groups may be derived from natural bos eg. coocani^ or bkhc lo^bly taDovr, 

or from oetroleum or synthetically. 

In a preferred group of salts of formula (I), R and Ri each represent an all^I 

group hamg 16 to 18 carbon atoms, R^ and R^ each represent methyl, and X' 

represents Or, Br or OSOaCHs"*. ^ . . 

Other anions include nitrite, acetate and phosphate. . i. j 

Specific examples of particularly preferred caaomc softemng apnts mcluae tne 

following: 

— tallowtrimethyl ammonium chloride, 

— taltewdimethyl (a-tallowalkoxypropyi) ammcmiuin chlonde, 

«»ditalbw dimethyl ammonium chloride 

— ditallow dixnethyl ammonium methyl sulphate, 

— ^iicosyltrimethyi ammonium chloride, and 

— dieicosyldimethyl ammonium chloride. . 
Examples of other suitable cationic softening agents suitable for use m the 
invention herein include die following: 

— ditetradecyldimethyl ammonium chlori4e, 
— dipemadecyldimethyl ammonium chloride, 
— didodecyldiethyl ammonium chloridej ' 
— didodecyldipropyl ammonium chloride, . 
— ditetradecyldiethyl ammonium chloride> ' - , . . 
— ditetradecyldipropyl ammonium chloride, : - 

—ditallowdiethyl ammonium chlorid^ 
— ditallow dipropyl annnonium chloride, 
— tallowdimethyl benzyl ammonium chloride, 

^tallowdiethyl benzyl ammonium chlorides 

— didodecyldiethyl ammoniimi acetate, 
-^tallowtrimethyl ammonium acetate, 
—tallowdimethyl benzyl ammonium nitrite, and 

ditdlowdipropyl ammonium phosphate. . . 

Other cationic softening agents of formula (1) are known and include vanatiocs 
wherein R and Ri can also represent a phenyl radical or a hydrpjiy-subsdrnted alKyl 
of 1, 2 or 3 cartatt atoms. . - . 

Z\/lany other cationic quaternary ammonium softemng agents, wmch are us^ 
herem, are known; for example, a%i [Ciz to C^oJ-pyridinium chlondes, alkyl 
[Cia to Czol-alM [pi to Csl-mMjAoIinium cUorides, and quaternary denvatives of 
amino adds and amino esters. 

Cadonic quaternary imidazolinium compounds are also smtable soft^g 
agents in die compositions herein. The structure of these compounds is not fuUy 
established but is believed to be eidier 
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N - C2H4. 



•ijl -C - Rfe 



45 wherein R» represents hydrogen or alkyl having 8 to 25, preferably at kast 15. 
SoiSR/represents alkjl having 1 to 4, preferably 1 or 2, 

alkyl ha^g 1 to 4 carbon atoms or hydrogen, R, represents alkyl havmg 8 K> 25, 
pSerabtyM least 15, carbon atoms and X- is an anion, preferably methyl s^^^ 
Storide Other suii^We anions indnde bromide^ acetatCi mtnte and phosphate. 
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Particularly preferred are ±ose compotinds of formula (II) in which both R4 and R? 
represent allqrl having 16 to 25 (especially 16 to 18 or 20 to 22) carbon atoms. 

A further group of fabric substantive catiotiic compounds suitable for use ia die 
present invention is characterised by the following gqieral formula 



I" 

(CH2V,-Nt 



(HI) 



wherein Rg is a straight or branched chain — C22 alkyl group or alkenyl group, 
Ri^, Rii and Ria are independently selected from hydrogen, Q— Cj alkyl, (C2H40)pH 
and {CzHfi^U wherein p+q is <25 and wherein not all of the Rxo, Rn and R12 
groups are Q— Q alkyt R9 is defined as R. or as Rio, R^i and Rx2) m is from 0 to 8, 

10 n is from 2 to 6 and X^*^ represents one or more anions having a total charge balancing iQ 
that of the nitrogen atoms. (Highly preferred compounds of this group are the add 
salts of diamine compounds where m=o in formula (III) above). Particularly preferred 
compounds within this group are N-Ci^.^g al^ N,NJ^SN*,N^, pentamethyl-1,3- 
propane diamine diacetate and dichloride (i.e. where R8=Ci8--Ci8 al^sy^ ^ 

15 Ri2=CH3 m=o X=a or CH3COO— in IH above> 15 
Anodier preferred dass of compoimds within the above group are the fabric 
softening polyamine salts, i.e. those compounds of formula (III) above in which at least 
one of die groups on each nitrogen atom is a hydrogen amm, N— Ci^— Qg alk^ 
N,N^N^ triethanol-l,3-propane diamine dichloride or diacetate (i,e. where Rj=Ci^— 

20 alkyl R9 Rn-QH^OH Rio and Rj2=hydrogea m=o and x=a-^ or CH3COO- in III 20 
above) is an example of this class. 

Acid salts of dianune conqwunds, as used herein, are the addition products 
formed when certain acids add to the amino moieties of the diamines and form mono- 
or di-ammonium salts. 

25 The diamine add salts can be partially acidified diamine salts (Le. only one 25 

nitrogen atom quatemized with add) or fully addi^d diamine salts (i.e. both nitrogm 
atoms quatemized with add). 

A variety of acids can be used herein to form the add salts so long as the anion 
of the diamine add salt formed is stable under fabric rinse conditions and is non- 
30 interfering in the rinse. Suitable adds include organic and inorganic adds such as 30 
hjrdrochloric acid, =acetic add, sulphuric add, lactic add, stearic add, formic add^ 
dtric add and a large variety of others. Particularly preferred acids used to form 
diamine add salts indude acetic add and hydrochloric add. 
Nonlimidng examples of sudi diamine add salts indude: 

35 [Qclts— NH(CH3>-(CH2)r-NH(CH3)2]+^ (CHaCOO)^- 35 
[Q.H37-NHCCEr3)-(CH2)^NH(C2Hi)d^ (CH,COO)r 
[Q2H25-NH(CH3MCHa)j--ftN--Cx2H25l+* Q,- 

[Ci2H2r-NHCC3H,)-<CH,)3-NH(QHT)J^ (CHsSO^),- 

[Bt^uow NH2-<CH2)3"NH(QH02]^ Br, 
40 [QoHu-NH(CH3)-(CH02r-NH(CH3)2]** a ' 

[Q3H3a-NH(QH5MCH2)3-NH8]- (CHjCOO), 

[Q8H3r-NH^CHj3— H2N-.CH3]- (HCXDO),- 

[CuH3y-NHr-<CH2)3— H2N— CxeHaa]^ a,- 

[Rraiio. NH(CH3)-(CH3)3— NH(C2H3)2]** (CHaCOO).- 
45 [CiiHaaNIKCHaMCHz)^— NH(C2H8)2]** (CHsSOJ,- 45 

[G«H25NH(C2H8MCH2)r-NH(C3HT)2j** a,- and 

[CuH29NH(CH3MCH2)3-<CEl3)NH--(C8HxT)]**. (C3i3COO)2- 
wherein in the above formulae Rrai is the alkyl group derived from tallow fat^ add. 
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Other examples of suitable compounds include those In which the starting diamine 
is N-tetradecyl, N'-propyl-l,3-propane-dianune; N-eicosyl,N,N',N'-triethyl-lj2-cdme- 
diamine and N-oaadecyl, N,N',N'-tripropyH,3-propane-diamine. . . , ^ . 
The form in which the diamine add salt is derived is not cnncal. The diamine 

5 add salt can be formed from diamines in situ duiing the preparation of the aqueous 
fabric conditioning compositions herein or can alternatively, for example, be obtained 
as the add salt from commercial sources (e.g. Duomac T marketed by Armour-Hess 
Co). Mixtures of diamine add salts can, of course, be used as the static control agent 
in the compositions of the present invention. 

10 The fully addified diamine salts (i.e. the diadd salts) are particularly preferred 

inasmuch as these materials permit formation of highly stable, dear, aqueous liquid 
fabric conditioning compositions. ... .j , 

Preferred aqueous fabric conditioning compositions contam diamme acid salts 
wherem Ri is alkyl of from about 16 to about 18 carbon atoms; and R2, R3 and R4 are 

15 hydrogen or alkyi of from about 1 to about 2 carbon atoms and n is 2 or 3, more 15 

prefera bly^^3 . ^^^^ ^sdul in the invention herein are commercially available 
under a variety dt trade marks induding Duomeens and Duomacs (marketed by 
Armoux-Hess Co) and Dinozem and Dinoremac (marketed by CECA/Pierrefitte-Auby). 
20 Moreover, the starting diamine compounds can be prepared in accordance with 20 
processes disdosed in the art, as, for example, in U.S. Patent 2,267,205 issued 
December 23, 1941 to Kyrides and U.S. Patent 2,246,524 issued June 24, 1941 

to Kyrides. ■ " ^ . ^ 1 /ttt\ 

Also within the scope of the polymeric compounds embraced by formula Clu; are 
25 fully substituted, Le* quatemised compounds. As indicated above, these polyquatemary 25 
compounds do not consist \rtiolly of Q— Q alkyl substituent groups but also contam 
a level of polyalkenoxy substitution which may be polyetiienoxy, polypropenoxy or 
mixtures of the two and in which each poly alkenoxy chain consists of not mote 
than 25 units. 

30 Polyall^lene iminc salts have also been found t» be of value in the present inven- 30 

tion. These salts have the general formula: 



wherem R„ is hydrogen or a Q-C, alkyl ^up, r is aa integer from 2-^rdaa>ly 
from 2-4 and most preferably 2, s Is not less thaa 3, preferaUy frran 6-24 and X 
35 is as defined above. Prefocably R„ is methj^ and s has a value from 8 to 16. 35 

^"^"as ^^M^pteviously, die silicone compwient is an aqueous emulsion of a 
predominandy linear polydialkyl or alkyl, aryl silorane in whui the alkyl f o«I» on 
Kfromonetofive^tonatomsandmaybe.whollyocpa^yfluorma^.^ 

40 silicones are polydimediyl sUoxanes having a viscosity at ZS^C in the range ftom lOO 40 
to 8,000 cen&tokes preferably in die range from 1000 » 5000 0^ 

As recited heronbefore, die combination of a fabnc substantive quaternary 
ammonimn textile softening compound and a sflicone of d» above ^ 
improves die substantivity of die latter. It is p<Ktukttd diat ^ ^^f^^f^^ 

45 arises from a 'carrier' effect by means of which die positwity chai^ so^ 45 
molecules associate widi die silicone molecules and cause tiiem to nagrate to 
surface. However, experiments have shown tiiat die distribmion of tius combmaoon 
on die fabric is less dian optimum i.e. some areas of fabric receive a high concenttatton 
of silicone whfle odiers receive very Utde if any siUcont „ 

50 It has however been found that die ionic charge characteristics of die ^T^J^ ^ 

used in d« combination are important in determimng bodi die extent 

die evenness of distribution of die siUcone and hence die propemes of a fabnc 

treated therewith. , - j v 

Silicones having cationic character show an enhanced tendency » deposit. 
55 As mentioned ab5ve,siUconesfomid to be of value in pto^dmg fata^ 55 

haw a^ominandy Unear character and are preferabty polydialkyl sdoxanes m wh^ 
±7^1 group is most commonly mediyL Such silicone polymers aie frequ^tiy 
^Su^ ammetdally by emulsion polymerisation uang a strong aod or sttong 
Scatalyst in die piesaie of a nonionic or mixed noniamc-amomc emulsifier system. 
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In combination with the cationic fabric softening agent, anionic- or nonitmic 
emulsified siHcone polymers tend to aggregate in dilute aqueous solution due to the 
attraction between the negatively or non^harged emulsifier and the posiuvely charged 
fabric softening agent However, the provision of a siHcone emulsion having a hte 
5 charee to that of the fabric softening agent would tend to reduce this effect and a 
further reduction mi^t be expeaed from the tendency of die charged sihcone- 
droplets to repel each other. - 
Thus, in die present invention, the silicone component embraces a silicone of 
cationic character which is defined as being one of _ ^ „ , , 
10 (a) a predominantiy linear di Q-C3 alkyl or Q-C, alkyl, aryl siloxao^ pre- 

oared by emulsion polymerisation using a cationic surfactant as emulsifier, 

(b) an quatemised di Q-Q alkyl or Q— C, alkyl, aryl sibxane 

(c) ^^Sc^functional di Cx-Q alkyl or alkyl aryl siloxane polymer in which 
15 the amino group may be substituted and may be quatermsed Mid m wiucb 

die degree of aabstitution (d.s.) Ues in the range 0.001 to 0.1, preferably 

provided di«Ae^scosity at 25<>C of the silicone is from 100 to 8,000 cs. 

a) Cationic emulsion polymerised siloxanes . ^ j i_ 

20 Cationic emulsion polymerised siloxanes are known m the art and can be pre- 2U 

Dared bv strong alkaH or add catalysis of siloxane monomcr(s) m die prwence^ a 
S?e^dIyS^gent. Hyde aid Wehryl U.S. Patent No. 2,891,920 describes 
eeneral procedures for such polymerisations and Examples 1—6 of die patent provide 
snedfic teaching of die required reaction conditions. The siloxane monomer can de 
25 anvdi lower alkyl siloxane such as dimediyl, diethyl dipropyl, or ediyl butyl sdwane 25 
or alkvL aryl sitoxane such as mediyl, phenyl siloxane or ediyl phenyl siloxane. How- 
ever, ie preferred starting material for emulsion polymerisation is normaUy a qrdic 
tnmer or tetramer of the desired siloxane. ^^v-:. «,^r^t« 

Hie emulsifyKig agqnt can be any <me of a wide range of cauomc surfactants 

30 such as* 

Aliphatic fetty amines and their derivatives such as dodecylamine acetate, octa- 
decvlanune acetate and acetates of the amines of taEow fatty adds; homologues of 
aromatic amines having fatty diains such as dodecylanilme; heter«K7hc ahphatic 
diamine derivatives such as undecylimidazoline; fatty ammes denved ftoia diaib- 

■i^ stituted amines such as olCTlaminodietiiylamine; derivauves of ethylene damme; 35 
ouatmaty ammonium compounds such as dioctadecyldhnethyl ammonium cWonde, 
didodecyldimethyl ammonium chloride and dihexadecyldimethyl ammonium cilonde; 
amide derivative of amino alcohols such as j8-hydroxyethybtearyl-amide; amine salts 
of lone chain fetw adds; quaternary ammonium bases denved from fatty amides of 

40 di-sutoituted diamines sudi as oleyibenzykminoetfaylene diethylamme hydrodilonde; 40 
matemary ammonium bases of the benzimidazolines sudi as meihylheptadecyl benz- 
fanidazol hydrobtomide; basic compounds of pyridinium and its derwaoyes such as 
cetvbviidininm diloride: suBonium compounds such as octadecykulfomum metnyl 
sulfate; quaternary ammonium compounds of betaiae sudi as betame compounds 

45 diethylai^o acettt add and octadecyldJoromethyl ether; the condensation producK 45 
of stearic add and diediykne triamine; polyethylene diammes; and polypropanol- 

^^^"m dnSa is conventionally employed at a level of 1%-10% by weight of 
die siloxane, more preferably 0J%— 5% by wdgjit. . , „ ,. , „ 

50 Thcca^yste^loyedtopdymeiisetfaesaoanejaprefaablyanaBal^ 5C 

such as an alkaU metal hydroxide oc a quaternary ammomum hydroxide of the fomwia 
('RP't N*OH-. In such ammonium hydroxides the R° groups can be hydrogen or aDcyl 
ladirals sudi as methyl, ediyl, propyl, butyl, isobutyl, dcCTl or omdecyl or aralltyl 
radicals sudi as benzyl or hydroxyalkyl radicals sudi as hydtoxyediyl, hydioxypropyl 

55 and ^^^^^^^j ^^^^^^ ^ quaternary ammonium hydroxide having at least 
one radicd of at least. 12 carbon atoms in diain lengdi, sudi a material also servmg as 
an emulsification agent. Long diain length alltyl quatanary .ff»Jf 
preferred as the emulsification agents, particularly <i'-'?Pg.?'>^il]"^f^°'^,S « 
60 quaternaries, sudi as ditallowyl dimethyl ammomum dilonde PTDMAC), av^toWe 6( 
^ JScially from Armour Chemical Company ^ Arquad 2HT (Arquad ^ a Re^tt^d 
Trade Mark) and imidazolinium derivatives sudi as methyl Q, ^midtottim, W 
- aftyl imidaralinium methosulphate, available commercially from Ashland Chemical 
Craipany as Varisctft 475 (Varisoft is a Registered Trade Mai*). 
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The level of catalyst usage is dependent on the catalyst type employed. Add 
catalysts are conventionally used at high levels, e.g. at 15% or more by weight ci the 
aqueous phase of the emulsion. Alkaline catalj^ by contrast are used at lower Ievds> 
eg. from 0.001% to 10%, preferably from 0.1% to 5% by weight of the sOoaease 
monomer. 

Emulsion polymerisation of dimethyl siloxane using DTDMAC as emulsifier 

In a typical preparation, dichioro dimethyl siloxane was first hydrolysed to form 
octamethyl cyclo tetra siloxane using ±e method of Pamode and Wikock in JACS 68 
1946 pp 358—363. 15 grs of this material were then added to a mixture of 131 grs of 
a 1% aqueous solution of ditallowyl dimethyl ammonium chloride and 3.75 grs rf 
tetrabutyl ammonium hydroxide in the form of a 40% aqueous solution. The mixture 
was stirred during addition of the ingredienu by means of a Silverson (trade mark) 
laboratory emulsifier mixer and, after addition was complete, die reaction mixture 
was subjected to 15 minutes further agitation using an ultrasonic vibrator. After 18 
15 hours at 80°C the emulsion was neutralised and the poly dimethyl siloxane ofl was 15 
precipitated from the reaction mixture by addition of 500 mis of ethyl alcohol and 
was &en dried with further alcohol before being heated at 75*^C under a high vacuma 
to remove all volatile materials. The viscosity of the silicone was determined to be 
22,000 centistokes by measurement of its rate of . flow under gravity between two 
20 marks on a calibrated tube. The time talan for a gben quantity to flow alwig the 
tube was converted to viscosity using a calibration curve estabushed wim commercial 
silicones of known viscosity. \ 

Using the above-described polymerisation technique, stable 10% emulaons of 
polydimethyl siloxane were achieved and equivalent results were obtained when me 
procedure was repeated using cetyl trimethyl ammonium bromide and the imidazolme 
derivative Varisof t 475 respectively as the cnnilsifier. 

b) lenw quatemised polysiloxanes . t 

The preparation of a/o quatermsed siloxane polymers can be convemently carnal 
out using the method disclosed m I.CL British Patent Specification No. 1,006,7^* m 
this technique a polysiloxane end-stopped with alkyi halide groups in which me 30 
halogen atoms are separated from the nearest silicon atoms by at least three carbon 
atoms, is reacted with a tertiary amine to give an a:,<o-quatemised siloxane polymer. In 
order to provide the polysiloxane starting material a solution polymerisation is nonnally 
carried out to give a polymer of die appropriate molecular weight, and the poly- 
35 merisation reaction is terminated by reaction with a <D-halo alkyl dimethyl silan^ 35 
As previously stated, the polysiloxane can be a poly di (Q— C5 alkyl)- or (vi— ^ 
alkyL aryl) sQoxane, preferably a polydimethyl siloxane and the tertiary amine can^ be 
any alkyl, aryl or mixed alkyl and aryl material Examples include trimediylamm^ 
cscfi dimethyl-amine, pyridine, phenyl dimethyl-anune. 

40 Preparation of a <mu dipyridinium polydimethyl siloxane ... ^ 

A typical preparation of this class of silicone polymers mvolved the polymerisation 
of 232 grs <rf octamethyl cyclotetra siloxane in the presence of 0.9 mb of concentrated 
sulphuric acid and 2S grs of 1,3-bis, 3-chloropropyl tetramediyl disiloxane. The 
mixture was shaken in a sealed flask for 48 hours at room ten^ratur^ following which 

45 5 mis of water were added and the flask shaken for a further hour. The resultmg 45 
emulsion was spUt by addition of 50 mis of diediyl ether and die orgamc layo: was 
then washed twice with 30 ml aliquots of distilled water, dried over sodium bic^^onate 
and magnesium sulphate and filtered. Evaporation of the filtrate to remove die ether 
kft 23 grs of a clear oil of viscosity 100 cs. NMR examination of the oil showed it to 

50 correspond to a polymer having 36 siloxane units. ^ a a 

10 grs. of the «yu)-bis(3 chloropropyl) silicone prepared above were then refiuKd 
in 10 mis pyridine for 36 hours at 120°C. Excess pyridine was distiUed off under 
reduced pressure leaving a brown viscous oiL This was then dissolved m toluene, 
washed with water and die toluene layer dried and evaporated to remove toluttie. 

55 NMR spectral analysis disclosed a level of proton activity correspondmg to 70— 80^ 3D 
of the dieoretical uptake of pyridine. ^ . . ^u—r^^ 

10% aqueous emulsions of the sihcone product were prepared by ^^f^ 
cmulsificatiott using an ethoxylated linear alcohol emulsifying agent (Doband^ 45E4, 
a Ci4— C15 linear alcohol tetra edioxylate supplied by Shell Intemational Chenncals 

60 Limited) at a level of 20% by weigjit of die siloxane. 
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c) Amino functional linear poiysiloxanes 

Amino functional linear poiysiloxanes can be prepared by the general method 
disclosed in British Patent Specification No. 1,339,906 at page 3 lines 78—108, page 4 
lines 1 — 65 and page 3 lines 3 — 14. In this method, a hydrosiloxane is reacted with an 
5 aikenyl group-containing tertiary amine in the presence of a platinum catalyst in 5 
accordance with the equation 

H PtClfi 

(Me^SiO), (SiMe.OMSiMeHO).+,CH,=(mm^^ 

wherein r=10 to 100, y=l to 20. R is a methyl, ethyl or phenyl group, R' is a direct 
or a d^alent organic group free of aliphatic unsaturaoon contammg 1-16 
SS xom and R" is^a divllent organic group free of ahphatic unsaturation con- 

'^e";J^iu1?rf'±?^ve reaction can then be quatemised by fijier.iea^ 
with^ aff Side M can be converted to 4e hydiociloride by aridificanon wflh 
hydrochloric acid. 

Preparation of polydimethyl siloxane substituted with dimethylaminopropyl groups 
1 5 a ?vSc^ Jreparation 50 grs of dimethyl-methyl hydrogen sdorane copolymer 15 

contig^SSely76dime%lsiloxaneumts«.d6h5d»^ 
w^^aived in 50 mk toluene containing a trace of chlorplaonic aad. ™^ 
Zft Sd mider nitrogen at ZQ^C, 5.18 grs of N,N-<Jime4yi '•tty^J^l**^^ 
Tdume was added dropwise, holding the reaction temperature ^J^^T^^^^^ 
20 Son mixture was stirred for a further 2 hours and then cooled. Sod^ caboaatt 
J^SSTneutralise any retraining add and the n^trae wiB filtered md roog 
Tap^m^S S remove solvents, leavi.| a pale vellow fluid of tow ^^P'^ 
SSS^owed the formation of poly dimethyl ^^'^^^ 
^0^ groups at a level corresponding to a reaction completeness of 80%+, and a ^ 

^ ''^ol'SI^SSprSua L stirred in 100 mis of a 1 : 1 mktu« of dichtoro- 
methSe^d koJrSanol ^d 1.3 mis of concentrated HQ (1121M m 10^ «t tte 
Se^lvMLt mi^e was added slowly at room temperature. FoUowmg evapomti^ of 
STsSt a^ coloured soUd was left and NMR analysis showed this material as 

30 Sw ^r^tof^S dose to the expected val^ 30 
wKli^ kvel of die starting imteriaL The siloxane polymer was then made up 
fatoTwy aT^ emdsioTulg 20% based on the siloxane wei^t of a nomomc 
SS«rK^(SSbanol* 45E4, a linear alcohol contaimng 4 moles of 

ediylene oxide aipplied by ShcE International demicals Lumted). 

35 A similar esroiimental tedmique to the above was emptoyed to produce p<ay- 

dimeihj* sOoxanes having respectively approximately 40 sUoxane nmts and a dJ. <« 

0 04 and 72 sibzane units with, a d.s. of 0.015. , . % 

The concentration of the aqueous dispersions (by which term is included solutions) 
which constimte the compositions of the invention is not critical and is conttoued w 

40 practical considerations. Accordingly, the dispersions should be concentrated enou^ 
iot to be wasteful in transit costs, yet should be suffiaently aqueous to mamtam the 
siEcone component in emulsified form and fluid enough to di^rse readdy m a us^ 
terUsuall?7content of from about 1% to 20%, espedaUy about 3-10% by wei^t 
of components (a) and (b) togedier is convenient, nms, the ^V0^'^°^^^^ 45 

45 form of an aqueous dispersion or solution of comparaUvdv tow viscosity O-e- 200 45 
centistokes or below) or of a paste, cream or gel. As stated earher, the ratio of 4e 
siloxane portion of component (b) to the quaternary softcmng sff^t componmtW 
should bTin the ratio of from 5: 1 to 1: 100, preferably from 2: 1 to 1: 10 and most 
preferably from 1:1 to 1:3. 3q 

50 

^"m^Sus^'Sspersions may contain other component^ sudi as nomo^ 
emulsifying aids, whi^are used at levels of die order of 1^ by weight of 4e 
composition to aid dispersion of die usuaUy poorly soluble catmnic sto^Awidc 
55 rauK^of nonionic emulsifiers can be used for this P^^^i^se such as those disdos«^^ 

Sn Patent Application OLS 2500111 published July ITtfa. 1975. It has also been 55 
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found that use of emulsifieis is sometunes desirable to iud tbe^ '^^^'^^^ 
Sus in the compositions of the invention^ espedatty when sihcones of relatively 

S^r^fer^d 5S.1 ingredients also include nonionic fabric ,treatnient ag»^ 
such Tie V add Wal «ters of mon,y or pdyhydric 
thereof having from 1 to about 8 carbon atoms in the alcohol In these compounds 
Se faiy add^ester should have at least 1, more pief ««blv at least ,2, f at^.^^ 
The alOThol portion of the ester can be ethylene glycol, g^l, diglycer<^xytol, 
sucrose, erytlmtol, pentaerythritol, sorbitol or sorbitan; sotbitan esters are particularly 



10 prefened. ^ normally comprises a fatty add havtog frem 

12 to 22 carbon atoms, typical examples being lauric aad, mynstic acid, patanflc too, 



15 



30 
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55 



stearic add and behenic add. , . , « ^ • u 

Amongst these esters, the most preferred are the glyceryl cst^, of steanc aa4 
espcdallyliyceryl monostearate, and 4e sorbitan fatty aad esters, which are verified 15 
ffiratici products of sorbitol Nonionic fabric wndiootmig natenals ^J^jm 
are^ Wnonly employed at levels of 1-10% preferably 2-4% by weight of the 



10 



35 



40 



^oSier piefened ingredients indude pyrodextcms sudi as British Gmairi^W^ 
20 dextrin and substimted dextrins such as dextrin phosphates, caQomc datrms and da- 20 
trin pyroIKdone carboxylic add, in whidi the degree <rf s^s&maon is from 0.01^^ 
orefwablv 0.05 to U. A preferred cationic dertim is a white dextrm diat has beea 
kacted v^th glyddyl trimeaiyl ammommn diloride to provide a degree of subsowo^ 
^) in the En mokade of from about 0.1 to 1:0. The dextrins ^ >^^ 
5S of 0 5% to 5% by wdght of the compositiwis, preferably at levels 1% to 3/6. 25 
NwMqu^us, wat^misdble solvents may be present, and other viscosity coo. 
trolling ag^ts, sJdi as low levels of dectrolytes. Other optional components in^de 
^^Ml^affi 5tical brighteners, fungiddes and geimiades, colouring or opaafymg 

'^"ftj^JfSSSitions embodying die invention contam by wd^ of die comr 30 
wMitfcn ^-tV ofa ditallowyl dimediyl ammonium salt, 1—2% of a hnear ^ly- 
atoahyl sfloxaSe prepared by emulsion polymerisation in the presence of a ranooic 
^sifying agent "and 1-2% of a cationic pyrodextrm su«i a white d^ 
modifi<5^di glyddyl trimethyl ammonium diloride to pve a d-^. of 0 8^^- Otia 
^Ztov conSbsirions comprise 3-6% of a N-stearyl N-methyl N'dimethyl l-^ 
fSTdSsalt or its'lMly quatemised derivative 1-2% of a ^X^^ 
Sne Tviscosity 100-aOOO centistokes, polymerised with a nomom^amomc 
SEr aiS 2-5% of glyceryl monostearate. Optional additional componenB 
todSe?-^%of m umiK^ed^ dextrin and 2-4% of a quaternary ammommn 

^ '^uSStStS^cf^'i™^ 

badi a>ntaining die Wdients of the compositions in the ratios d^ed heremabovei 
at a <S^^(« sucKt diere is preseiHrmn about 20 to 1,000 parts permdhon 
by wST^mponents (a) and (b)^«her of which at least 
« ft) Ptrferably the bath contains from about 50 tt> 200 ppm of com 45 
toffithet whidi at least 15 and up to. 150 pom is component (b). 

Thit invention also embraces a medifld of treating texol^ and textiles when so 

treated, which method comprises steeping item m sudi a baffl. 

^e textiles may be st^ in sudi a badi and then dned on arqr '^f'^'^l 
it is mvi^ tfiat normally the treatment wiB constitute the final rmse after a 50 

"^^oS^i-Umitative compositions are described below to exemplify die h^ 
tion and were evaluated using die foUowing test procedures: 

''~'aeaJ'SrS'«s of cotton or otiier fabric were treated, in a 55 
madtinrKdier a whole standard load was made up of test Pie«»5^Se^tS 
E^were used to make up die load. ITie madune f ^ '"f ^l^^^^K 
subjected to. gentie agitation (as for a wool wash cjclt) for about 20 minute* m a 
solution of die test product m water, and was flien spm-dned. 

* "^"^tcS^ pieces were compared with a standard.set of 8 p^^^ ^ 
pieces ^dSerentWees of wrinWing (American. Association '^J^^^j^ 
■ t^^ts-Three fcisional durable press repUcas for use witii AATOC Test 124}. 
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Number 8 graded perfect, Number 1 worst, A grade 5—7 was^ deemed t» iq)resent 
about that degree of freedom from wiinkBng at which a housewife migjit be expected 
to consider ironing lumecessary. 

Ease oi Ironing test ^ i . -j 

5 Tliis was judged by a panel of judges, employing a Scheffe analysis to provide 5 

gradings (panel score units -psu) and a *'yardstick'*, i.e. kast difference sipificant 
at 95% probability. 

End Result Test 

A visual preference, graded as above in psu. 

10 Softness test 10 
A tactile preference, graded as above in psu. 

Drying of Fabrics . , . . ^ t i_ / . 

The "spin-dried" test pieces were dried by hanging m the laboratory (static 
drying) or in a tumUer dryer. 

15 Example I 1^ 

Comparison of silicones having different viscosities 
The effect of silicone viscosity on the wmWe grad^ ease-of-ironing grade and 
ixoned-end-result grade of cotton tea towels treated with compositions of the invention 
was examined for a range of polydimethyl silozanes prq)ared by em u ls io n pdymerisa- 
20 tion usQig a cationic emnlsifi e r. , 20 

Seven aqueous compositions [of whidi (A>— (D) were for comparison purposes^ 
(E>- (G) being according to this invention] were made up, each containing 6% 
DTDMAC and 3% of a silicone emulsion polymerised in the presence of 1% 
DTDMAC on a silicone basis. The siloxane polymers varied in viscosity foun 1000 to 
25 170>000 centistokes. The compositions were appKed at 02% concentration to the fabrics 25 
simidating a final rinse treatment in a conventional waiting cyde and the treated 
fabrics were then air dried and graded by a panel of judges. In such panel testing a 
difference between fabrics of approxunatdy 0 J panel score units (^u) in wririle 
grade is normally detmable by the housevwfe, while for ease of ironing and ironing 
30 end result a panel score unit difference of between 075 — 1.0 between fialmcs is 30 
generally necessary in order for a difference to be noticeable. 

The results are shown bdow, indexed to die grades obtained widi a cationic* 
emulsified sillaKie of viscosity I7O3OOO centistokes. 

Siloxane Wrinkle Ease 
35 Viscosity cs Grade Ironing end result 35 

(A) 
(B) 
(C) 
(D) 

40 (E) 8,000 +0.6 +0.7 +1.7 40 

(F) 
(G) 

It can be seen that performance for these parameters improves widi a reduction 
in viscosity from 170,000 cs» with the optimum appearing to Ue in the range 3jOOO— 
45 8,000 c& 45 

EXAMPLE II 

Five compositions (A) — (E) in accordance with the invention were made up and 
tested for ease of ironing, wrinlde grade, ironed end result and softness, using a comr 
mercially available fabric softening product containing 5.8% ditallowyl dimethyl 
50 ammonium chloride as lie standard. Positive figures denote an advantage for the test 50 
product and vice versa. An asterisk denotes a significant difference at die 95% level 
ot confidence. 



Siloxane 


Wrinkle 


Ease of 


Ironed 


Viscosity cs 


Grade 


Ironing 


end result 


170,000 


0 


0 


0 


100,000 


+02 


0 


+0.5 


40,000 
20,000 


+0.3 


+0.1 


-0.2 


+0.4 


+0.8 


+12 


8,000 


+0.6 


+0.7 


+1.7 


3,700 


+0.6 


+1.1 


+2.1 


1,000 


+0.5 


+0.8 


+1.3 
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(A) 



II 



N-tallowyl, N-methyl-N'dimedij^ 

13-propaiie diamine 

hydroacetate .. ^ , 

N-tallowyl, N-inethyl N'dunethyl- 

1,3-piopane diamiQe 

hydrochloride 
Glyceryl monostearate _ 2 
Beleasfl 8 (a nonionic emulsified 

polydimethyl sfloxane of viscosity 

1000 cs) available from Dow 

Coming ("Releasil" is a trade mart:) 2 
Umnodified White Dextrin 
Cationic pjm dextrin , a^o* 

Ease <rf ironing !« *«* 
Wrinkling +''•32* 
Ironed end result 



Levels 
(B) (Q 



(D) (E) 



4 

2.5 



2S» 
+ .82* 
+0.04 
-0.10 



2 

3.0» 

+1.2* 
-0.3* 
-026* 



4 

4J 



1.2* 
+0.28 
+0.3* 
+0J6* 



+0.92* 
+0.02 
+0l22* 
+124* 



1. White dextrin supplied by Remy, Belgium. ' 

2. Reaction product of glyddyl triediyl ammomum chlonde with whitt dextiiB 
to eive a d.s. of 0.85. . . • <.•-._ ^en-^ 

3. Q2-1070— A nonionic emulsified polydimethyl siloxane of viscosity 350 C9 
available from Dow Corning. . . . 

It can be seen that the compositions of the mvennon provide an improvemmt m 
ease of ironing and, with one exception, an improvement m wnn"® 8J=^t >^ 
priMW iiojdng, and in ironk end resulL Softness of treated fabric was 
also enhanced in dwse instances where diis variable was measured. 

EXAMPLE m ... J 

A fabric treating composition (A) in accordance witfi this invention was made up 
conmrising, by wei^t, 

3 part DTDMAC 



10% Aqueous emulsion of Polydimethyl siloxane of viscosiiy 500O 
centistokes prepared by emulsion polymerisation in die presence ot 
10% DTDMAC emulsifier (based wi sfltmne weigit). 
cationic pyrodextrin comprising British Gum modified ^.^^^ 
with dyddyl trimetiiyl ammomum diloride to ove a d.s. of 0-i>7. 
nonioS eiulsifier (50:50 mkture of Terpml («f5,5^^>^S3 
and 15S9 secondary-alcohol ethoxylates maiteted by Umcm caioide; 
colour perfume and miscellaneous 

TOs^ompoSwas compared widi a commercially available aqawos fiAg: 
softener (B) cSntaining 6% DTDAIAC for ease of iromng, ironai end-resdti an^ 
Si^g (Le. appearlnce before ironing), softness and feel/body, on ^mi and 
SvKtt^cotton E pillowcases, linen-cotton tea towels and Ki^tton towels. 

eSi p^uct was appKed in the final rinse of an automatic 60°C. wash cyck m 
91 ow water foUowed by spin drying and stadc drying indoors. 

^xS^S^rgbLU^^ of ironing, ironed end result and sptoss «e 
report^ in panel sco« units with the poorer result expressed as zero. AnU-wnnHing 
results are reported as absolute grades. 



15 



IJO 

OJO 

0.35 
79.65 



Cotton Pillowcases Folycottwi Pillowcases Teamwels 



Ease of Ironing 
Ironed End Result 
Anti-wrinkling 



S<^ess 



B 
0.00 
0.00 
0.00 
0.04 
1.85 
125 



A 
1.80 
1.10 
0.72 
0.00 
1.90 
1.35 



Isd 
0.24 
0.69 
0.90 
0.75 



B 

0.00 
0.00 
0.00 
026 
3.30 
3J0 



Isd 
0.73 
0.61 
0.69 
0.8Q 



A 

L60 
1.30 
0.00 
0.00 
3.85 
3.35 
Terry Towels 
0.14 0.00 0.30 
0.00 0.26 0.49 



B 
0.00 

o.oo 

024 
0.42 
2.70 
1.35 



A 
020 
0.40 
O.OO 
0.00 
2.75 
1.40 



Isd 
0.94 
0.66 
0.94 
1.08 
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Feel/body was expressed in terms of preference of a 20-member panel 
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Test I 




Test IT 

X COL U 






No 




No 


B 


A 


preference 


B 


A preferei 


6 


11 


3 


6 


12 2 


7 


8 


4 


9 


9 2 


6 


12 


2 


1 


16 3 


7 


10 


3 


5 


12 3 



Cotton pillowcases 
5 Poly/cotton 
Tea Towels 
Tcny Toweb 

It can be seen that composition A, in accordance mih the invention, provides 
signi fic a nd y better Ease Ironing and Body/Fed benefits, as well as an overall 
10 advantage in Appearance before Ironing (And-wiinkling) and equivalent Ironed End iQ 
Result perfonnancep 

WHAT WE CLAIM IS: — 

1. A textile treating composition in the form of an aqueous dispersion comprising: 
(a) a fabric substantive cadonic ocHnpound Peered from 
15 (0 quaternary mono-ammonium compounds having either two Q^— Qo IS 

alkyl chaks or one Qg — C24 alig^ diain; 
(ip quaternary imidazolinium textile softeners; 
(iii) polyammonium compounds of die general formula 



r; 1 ■ 

O -J 



0 



20 wherein BL, is a straight or branched diain Qo— aScyl group or 20 

alkeny] group; Ri^, Ru and are indepe^tdendy selected from 
hydrogen, Q alkyl, (CAO)pH or (QHeOXH, wherein p+q 
is <25; Ro is defined as ^ or as R^, Ru and Ru; m is from 0 to 
n is ficnn 2 to 6 and is an anion; 

25 (iv) compounds of the gjeneral formula: 25 



I. 



R,3 L 



wheiein R13 is hydrogen or a Q— C« alkyl group, r is an integer bom 
2 to 6, s is not less than 3 and is an anion; and 
(v) mixture diereof; and 
30 (b) an emulsion of a predominandy linear di(Ci — C5) all^l or Si — Q alkylaryl 30 

sHoxane in which die alkyl groups may be partially or whoUy fluorinated and 
which may be substituted with cationic nitrogen groups, the siloxane having 
a viscosity at 25°C of ar least 100 centistokes and up to 8000 centistokes; 
the weight ratio of die siloxane content cf component (b) to cooo^onent (a) being in 
35 the range from 5:1 to 1: 100. 35 

2. A composition according to daim 1 vAeteh the quaternary mimoammcmium 
con^pounds has ths formula 

R Ri R2 R3 X© 
whoein X is an anion and either 
40 (i) R aiid Ri each represent a straight or branched chain Qg — C20 alkyl group 49 

and R3 and R3 are independently selected from Q. — C3 alk]^ and benzyl 
groups or R2 and R3, together with die nitrogen atom, form a 5- or 6- 
membered heterocyclic ring; or 
(ii) R represents a straight or branched chain Cia — C^ all^l grot^ Ri represents 
45 a Q— Q alkyl or b^izyl grouj> and R^ and R3 are as hereinabove defined 45 

3. A composition according to daim 1 wherein die quaternary miidazoliniiim 
softener has die general formula 

»7 
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wherein is hydrog^ or a Ci— C* alkyl group, R<, is a Ci— Q alkyl group, is a 
Cft— C25 a^^l groupi Rt is a Ca — C^s straight or branched chain altyl group and X© 
is an anion. 

4. A composition according to Qaim 3 wherein the weigjbt ratio of the siloxane 

5 content of component (b) to component (a) is from 2 : 1 to 1 : 10. 5 

5. A coni^osition according to any one of the preceding daims in which com* 
ponent (b) comprises a linear poly di(Ci— Cs alkyQ stlozane prepared by enmlsion 
polymerisation using a cationic enxulsiher. 

6. A composition according to daim 5 wherein the cationic emiilsifier is a 6tbnc 

10 softenhig catbnic surfactant. ^ ID 

7. A composition according to any one of daims 1—4 wherein component (b) 
is an o^to-diquateiDised linear di(Ci — Q alkyl) sibzane pdlymer. 

8. A composition according to claim 7 wherein the quatemising group comprises 
an aromatic molecule. 

15 9. A conoposition according to any one of claims 1—4 wheidn comp(Mient (b) is 

comprises a Unear di(Ci— all^l) sibzane polymer in which from 0.001% to 0.1% 
the sSozane units contain an amino substituenc group. 
10. A composition according to daim 9 in whidi the degree of substttutkm (d^) 
Hes in the range from 0.01% to 0.075%. 
20 11, A composition according to day one of daims 1—4 wherein^ the compcment 20 

(b) is a polydimediylsiloxane, - . 

IZ A composition according to Claim 11 wherein the. polydimeth]^ silozane has a 
viscosity at 25^C of 13000—5,000 centistokes, 

13. A composition according to any one of the preceding claims containing fxam 

25 1%— .20% by wdght ctf components (a) and (b). 25 

14. A fabric treating composition accordhig to daim 13 containing from 3% to 
10% by weight of components (a) and (b). 

15. A fabric treating composition substantially as described with reference to any 
one of the Examples I (E}--(G), Examples II (A>— (E) and Example III (A). 

30 16, A method of treating fabrics comprising the step of stewing them in an 30 

aqueous bath containing a composition as claimed in any one of claims 1 — ^15 said 
bath containing from 20^1000 parts per milifon (ppm) by weight of components (a)« 
and (b) together of which at least 10 ppm is continent (b). 

17. Fabrics when treated by the method accordmg to datm 16. 
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